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The acrosyringium, the intraepidermal cc-
eine sweat duct unit, is functionally and
biologically independent of the surrounding
epidermis. Tumors originating from the acro-
syringium were unknown until ten years ago
when Pinkus et ol. described the eccrine
poroma (1). Since then it has been thought that
the epitheliomatous (poroepithelioma) or car-
cinomatous (porocarcinoma) differentiations of
the acrosyringium might exist. By electron
microscopy, it has become possible to reveal
distinctive embryogenesis and structural differ-
ences between the acrosyringium and the dcr-
mal eccrine sweat duct (2, 3, 4).
By initial biopsy, the tumor which is de-
scribed in this paper appeared to resemble
Jadassohn's intraepidermal "epithelioma" (6).
However, after complete excision it was seen
that it was a locally invasive growth of epi-
theliomatous character with intraepidermal por-
tions. Electron microscopy revealed that its
subcellular features are characteristic of the
embryogencsis and oncogenesis of the acrosy-
ringium.
MATERIALS AND METHODS
The tumor was an ulcerating half-palm sized
plaque in the skin of the thigh of a 69 year old
Caucasian female (Y-672). The excised tissue was
fixed with 1% osmium tetroxide of Millonig or
625% glutaralydehyde in cacodylate buffer fol-
lowed by post-osmifleation with the same osmium
fixative. After alcohol dehydration the tissues were
embedded in Maraglas 655. Uranyl acetate and
Reynolds lead citrate stained thin sections were
examined with RCA EMU-3F and EMU-3G dcc-
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tron microscopes. For the light microscopic stud-
ies serial sections were stained with hematoxylin
and eosin, orcein-Giemsa, alcian blue, and PAS
stains with or without diastase digestion.
RESULTS
The tumor reported here displays the char-
acteristic features which have led us to the
concept of eccrine poroepithelioma (10). The
lesion is composed of massive cellular nests of
uniform small cells distributed from the upper
malpighian layer to the mid-cerium (Fig. 1).
The tumor nests contain no stroma, which we
would expect to find in intradermal adnexal
tumors. Several duct-like formations are seen in
these nests (Fig. 2), and, in these hematoxylin
and eosin (HE) stained sections, the intra-
epidermal portion of the tumor nests resembles
intraepidermal epithelioma (Fig. 3). There is,
however, considerable PAS positive material in
the cytoplasm of these tumor cells which
clearly delineates them from the surrounding
keratinocytes (Fig. 4). This cvtoplasmic PAS
positive material was shown by digestion with
diastase to be glycogen (Fig. 5). In addition we
can distinguish two types of tumor nests within
the epidermis. The first type of nest is sur-
rounded by a thin layer of diastase resistant
PAS positive membrane. The second type
shows no such membrane and is in direct con-
tinuation with normal epidermal cells. The
membranes are primarily formed by collagen
fibers as demonstrated by electron microscopy
later in this paper. Toluidine blue stain also
reveals a thin membrane surrounding many of
the poroepitheliema nests within the epidermal
structure (Fig. 6). Although the intraepidermnl
nests of this tumor are similar in configura-
tion to those of the typical benign ecerine
poroma (poroaeanthoma, see discussion) the
individual cells are larger and display greater
atypicality. These intraepidermal tumor cell
nests appear to contain little mueopolysae-
charide.
Electron microscopy of the PAS positive,
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FIGS. 1 and 2. Histological features of eccrme poroepitheljoma demonstrating massive
cellular nests of uniform small cells proliferating in both the epidermis and dermis and
forming duet-like structures (arrows) in some areas, Hematoxyhn and eosin stain. X 120(Fig. 1) and X 55 (Fig. 2).
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Fic. 3. Intraepidermal proliferation of eccrine poroepithelioma nests which, at first
glance, resemble nests (N) of Jadassohn's intraepidermal epithelioma. H and E stain. ><200.
Fin. 4. Cellular nests (N) of ecerine poroepithelioma contain considerable PAS positive
material in contrast to the keratinocytes of the surrounding epidermis (E). PAS stain.
x 160.
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Fio. 5. PAS stain of poroepithelioma after diastase digestion demonstrates that PAS
positive material seen in tumor cells is digestible while the demarcating membrane is
diastase resistent. It is also seen that there are two types of intraepidermal tumor nests.
The first type of nest (I) is surrounded by a distinct PAS positive membrane while the
second type (II) shows no such membrane and is in direct continuation (arrows) with the
epidermal cells. PAS stain. X 130.
diastase resistant interface of the tumor cell nests
and surrounding keratinocytes reveals a distinct
zone structurally different from both tumor cells
and keratinocytes (Fig. 7) . This zone is composed
of collagen fibers and fibroblasts derived from the
dermis, indicating that the tumor nest which
appears to be intraepidermal in routine HE
sections is actually an invaded or re-invaded
tumor nest from the dermis. The second
type of intraepidcrmal tumor nest is directly
surrounded by epidermal cells without this
thin layer of dcrmal collagen fibers (Fig.
8). Electron microscopy of the area between
the tumor nest and surrounding keratinocytes
demonstrates that there is no connective tissue
interface but rather an unique demarcation
zone formed by the interaction of these cells
which is composed of the abnormally enhanced
formation of tonofilament-desmosome com-
plexes aligned at the epidermal-tumor interface
(Fig. 9). The individual tumor cells are char-
acterized by well-developed ribosomes, an
interdigitating cell boundary, endoplasmic re-
ticulum, perinuclear fibrils, and a scarcity of
desmosome-tonofilament complexes. These are
features unique to the sweat duct structure
(Fig. 10). The occasional development of
desmosome-tonofilament complexes is seen in
the areas of interdigitating cell boundaries.
Compared to the desmosomes of normal
keratinocytes, the ultrafine structure of the
desmosomes of these poroepithelioma cells
shows no distinct abnormalities. Another type
of cell is often seen within these nests (Fig.
11). These cells contain disc or racket shaped
granules characteristic of Langerhans cells.
In addition to the above findings, other sup-
porting evidence that this locally invasive epi-
thelioma is a tumor of the acrosyringium has
been obtained by revealing the process of
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Fcc. 6. The membrane (arrows) surrounding intraepidermal nests is also strongly toluidine
blue positive and suggests the mesenchymal nature of this membrane. An area of tumor-
epidermis interface within the square is shown enlarged electron microscopically in Fig. 7.
0s04 fixed and Maraglas embedded and stained with 0.5% toluidine blue. A 220.
intracytoplasmie duct formation within these
tumor cells in the dermis as well as epidermis.
In Fig. 12 one can see the intracellular forma-
tion of a ductal lumen having characteristic
microvilli and some amorphous content within
the lumen in the tumor cell. An earlier stage
of ductal formation appearing as intracyto-
plasmic multiple vesiclcs is shown in Fig. 13.
A more advanced stage of lysosome-like large
resicle formation is found to lead to this ductal
structure within these tumor cells (Fig. 14)
nIscussION
In 1956 Smith and Coburn made a careful
survey of the many varied patterns of so-
called intraepidermal epithclioma. They con-
cluded that these tumors were mi1tifocal epi-
thcliomas of sudoriferous nature, and for tlus
reason they called them hidroacanthoma sim-
plex (5). Some of their lesions, however, show
a papillomatous growth pattern and the in-
dividual cells appear to be keratinocytes. Both
features suggest that these tumors are van-
ants of seborrheie keratosis, and it seems that
these authors were dealing with a heterogeneous
group of lesions (6). A number of their eases,
however, appear to correspond to the
tumor presented here, in particular their neck
tumor which exhibited multifocal growth of
ecerine nature and was histologically com-
parable to Jadassohn's intraepidermal basal
cell epitbelioma.
Recently Winklemann and MeLeod (7) re-
ported an eccrine tumor similar or identical to
the neoplasm presented here. They stated that
tumor cells proliferating in both the epidermis
and dermis had the same origin and that the
morphological characteristics of individual cells
forming the massive tumor nests somewhat re-
sembled those of eecrine poroma. However,
since the general growth pattern and the fre-
quent presence of subepidermal tumor nests
did not correspond to their concept of eeerine
poroma as a whole, they considered the neo-
plasm a "dermal duet tumor." Yet, even cc-
cniae poroma ), poroacanthoma, can grow
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Fic. 7. Electron microscopy of poroepithelioma at the interface (square enlarged from
Fig. 6) of tumor nest (N) and surrounding keratinocytes (E) revealing a distinct zone (Z).
OsO fixed and stained with Reynolds lead citrate and uranyl acetate. X 5,300.
not only within the epidermis but also into the
dermis (8).
Special light microscopic examination (Fig.
5, 6) and electron microscopy (Fig. 7, 9) of
intraepidermal tumor ncsts can differentiate
between those originating within the epidermis
and those secondarily invading the epidermis.
The differentiation is based on the presence of
a dermal collagen membrane around the latter
and an abnormal desmosome-tonofilament com-
plex which connects the former to the surround-
ing epidermal cells. In contrast to the invasion
occurring in epitheliomatous growth, the pos-
sibility cannot be excluded that the individual
cell metastasis from the dermis into the epi-
dermal structure occurring in earcinomatous
growth might take place without the involve-
ment of collagen fibers.
Furthermore, recent electron microscopy has
provided another point of differentiation be-
tween the duetogenesis of aerosyringium and
dermal eeerine duet. In contrast to the extra-
cellular formation of the dermal duct (4), the
aerosyringium has been shown to be formed
—a
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intracellularly. The first step of acrosyringium
formation is the appearance of multivesicular
dense bodies structurally resembling lysosomes
which result in the formation of intracellular
duetal lumina. These intracytoplasmie lumina
eventually break through the plasma membrane
and coalesce to form the final extracellular
luminal duet (2). Electron microscopy of our
tumor also reveals the presence of intracyto-
plasmie duet formation (Fig. 12, 13, 14) within
these tumor cells, which has been shown to
characterize the acrosyringium and not the
dermal duct (2).
While the term "eecrine poroma" itself im-
plies all types of tumors originating from the
acrosyringium, the entity described by Pinkus
at ol. (1) and since then by many others really
refers only to a relatively well organized, be-
nigu lesion of acanthomatous differentiation. A
more detailed discussion of rational classification
of sweat apparatus tumors was presented else-
where (11, 12), and 1 mention here only that it
Fic. 8. Toluidiae blue staining reveals not only
a membrane surrounded intraepidermal tumor nest
(N) but also another type of intraepidermal tumor
nest (n) which is in direct continuation (arrows)
with the adiaeent keratiaoeyte. An area of tumor-
epidermis interface within the square is shown en-
larged electron microscopically in Fig. 9. 0504 fixed
and Maraglas embedded and stained with 0.5%
oluidine blue.>( 160.
is based on two principles: relation of the tu-
mor to acrosyringeal, duetal or secretory epi-
thelium, and the degree of differentiation nnd
aggressiveness. In these respects tumors may be
benign and either acanthomatous or adenom-
atous in structure, they mny be locally malig-
nant and epitheliomatous (basaliomatous)
or they may be truly malignnnt and anaplastic
(careinomatous). An instance of malignant
poral tumor (porocareinoma) is represented by
the ease described by Pinkus and Mehregan
(10) as epidermotrophie ecerine carcinoma.
This name was chosen because the primary
lesion was deeply ulcerated at the time of
examination and the origin of the tumor could
not be determined with certainty. The au-
thors however considered this tumor to repre-
sent a enrcinoma of the aerosyringium since
the highly invasive and metastatic cells of this
carcinoma showed intraepidermal proliferation
with the characteristic features of an ecerine
duet tumor such as abundant glycogen content
and a spareity of intercellular bridges.
Basaliomatous growth of the acrosyringium
seems to be exemplified by the tumor reported
by Lund (9). The unclassified basal cell tu-
mor he reported, in which he pointed out the
similarity to intraepidermal epithelioma (Jada-
ssohn) and eccrine poromn, but stressed the
deeper dermal involvement, appears to have
been a ease of poroepithelioma similar to
mine. Winkelmann and McLeods' "dermal duct
tumor" (7) also belongs to this category.
They have emphasized that in their case there
was no evidence of stroma formation such as
would be expected in a tumor of adenomatous
or aeanthomatous organization. Furthermore,
their dermal tumor cell nests were associated
with considerable inflammatory reaction, a fea-
ture which supports an invasive epitheliomatous
nature.
In the case presented here I believe that the
small nests of tumor cells residing within the
epidermis represent the initial oncogenic growth
from which secondary dermal invasion oc-
curred, presumably with re-invasion of the epi-
dermis from the dermis although the possibility
that some dermal lesions may have concomitantly
originated from dermal ducts cannot be com-
pletely excluded. This intraepidermai origin of the
tumor is supported by electron microscopic evi-
dence of intracellular lumen formation.
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FIG. 9. The area (square enlarged from Fig. 8) between the tumor nest (N) and surround-
ing keratinocytes (E). There is no connective tissue interface, but instead a unique de-
marcation zone (z) of abnormally enhanced D.T. complexes. 0804 fixed with Reynold's
lead citrate and uranyl acetate stain. >< 4,000.
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Pie. 10. General ultrastructural characteristics of eccrine poroepithelioma cells contain-
ing many ribosomcs (r), intcrdigitating cell boundary (b), endoplasmic reticulum (e) pen-
nuclear fibnils (f) and a scarcity of dcsmosome-tonofilamcnt complexes (T). 0s04 fixed
with Reynold's lead citrate and uranyl acetate stain, X 8,900.
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FIG. 11. Within the poroepithelioma nests a Langerhans cell (L) can he seen. 0s04 and
Reynold's lead citrate and uranyl acetate stain. X 8,200.
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FIG. 12. Duetal lumen (U) having mierovilli (V) formed within ecerine poroepithelioma
cells in the epidermis. 0s04 fixed with Reynolds lead citrate and uranyl acetate stain.
X 6,700.
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Fie. 13. An earlier stage of the ductal structure formation of ecerine poroepithelioma
cells in the dermis exhibiting multiple small intracytoplasmic vesieles. 0804 fixed with
Reynold's lead citrate and uranyl acetate stain. X 8,200.
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Fic. 14. A more advanced stage of ductal development in poroepithelioma cells in the
dermis showing the intracytoplasmic lysosome-like large vesiele (v). 0s04 fixed with
Reynold's lead citrate and uranyl acetate stain. >< 7,900.
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SUMMARY
A previously undetermined eccrine sweat ap-
paratus epithelioma composed of cells of uni-
form size and shape having scanty cytoplasm
and sparse intercellular bridges has been studied
by electron microscopy. The tumor simulates
the intraepidermal epitheliomas of Jadassohn
but shows dermal iovasion. Electron microscopy
further reveals intracytoplasmic duct formation
and the unique abnormally keratinizing con-
tinuous interface with surrounding epidermal
cells which are characteristic of the embryo-
genesis and oncogenesis of the acrosyringium.
The designation "eccrine poroepithelioma" is
recommended for this tumor and for similar
lesions reported in the literature in order to
set them apart from benign eccrine poroacan-
thoma and metastasizing porocarcinoma in the
group of eccrine tumors.
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